1. Introduction
===============

Chronic obstructive pulmonary disease (COPD) is a common disease in developing countries,^\[[@R1]\]^ its morbidity and mortality are increasing year by year,^\[[@R2],[@R3]\]^ seriously affecting the quality of life of patients and placing a huge burden on families and society.^\[[@R4]--[@R6]\]^

Bronchiectasis is a long-term respiratory disease that affects quality of life due to persistent symptoms and repeated infection deterioration.^\[[@R7]\]^ With the wide application of high resolution CT (HRCT), the diagnostic rate of bronchiectasis is greatly improved. Bronchiectasis is more common in moderate to severe COPD.^\[[@R8]--[@R10]\]^

COPD is characterized by persistent airflow restriction, which is associated with chronic abnormal inflammation of respiratory particles and gases.^\[[@R11],[@R12]\]^ Bronchiectasis is not an independent disease. Many diseases that directly or indirectly affect the defensive function of the bronchial wall cause bronchiectasis. Studies have shown that bronchiectasis and chronic obstructive pulmonary disease often occur in men with a long history of smoking. This finding is related to tobacco exposure as one of the most important causes of chronic bronchiolitis, which is considered to be the basic pathogenesis of bronchiectasis.^\[[@R13]--[@R15]\]^ The characteristic pathophysiological changes of chronic obstructive pulmonary disease are similar to bronchiectasis. Chronic obstructive pulmonary disease is reported to be associated with bronchiectasis.^\[[@R8]--[@R10],[@R16]\]^

Environmental risk factors and genetic susceptibility are associated with the occurrence of COPD.^\[[@R17]\]^ Paroxysmal cough,^\[[@R18],[@R19]\]^ excessive airway mucus secretion^\[[@R20],[@R21]\]^ are independent risk factors for COPD. Acute exacerbation is an important part of COPD, it accelerates the decline in lung function and increases the risk of death, and is an independent predictor of prognosis for COPD patients.^\[[@R22],[@R23]\]^ bronchiectasis in COPD patients is associated with *Pseudomonas aeruginosa*,^\[[@R24]\]^ high levels of sputum interleukin-6 (IL-6) and IL-8.^\[[@R25]\]^

The purpose of this study was to understand the incidence, clinical characteristics and related factors of bronchiectasis in COPD patients, to identify the subgroups of brochiectasis early, and to give appropriate treatment interventions to improve prognosis.

2. Material and methods
=======================

2.1. Selected objects
---------------------

From January 2015 to January 2017, 133 patients with moderate to severe COPD admitted to our hospital were enrolled in the study. COPD is defined as post bronchodilator FEV1/FVC \< 70%, and reversibility FEV1 of β~2~-agonists \< 12% and 200 ml; post bronchodilator FEV1 50% ≤ FEV1 \<80% is considered to be moderate COPD, FEV1 \<50% is considered to be severe COPD. In this study, patients who were diagnosed with bronchiectasis prior to diagnosis of COPD or clinical evidence of bronchiectasis were excluded. Patients diagnosed as bronchiectasis by chest CT before diagnosis of COPD in this study were excluded. This study has been approved by the Ethics Committee of our hospital. All patients or their relatives signed the informed consent.

2.2. Diagnosis of bronchiectasis
--------------------------------

All patients underwent high resolution CT chest scan (Siemens 64 slice spiral Definition ASCT SOMA, SIEMENS, Germany) to diagnose the presence of bronchiectasis. HRCT was performed at the end of inspiration (1 mm thick, 10 mm interval) and scanned from apex to bottom of lung. HRCT manifestations of patients with bronchiectasis at admission were as follows:

1.  there was no obvious thinning trend in the central bronchial area;

2.  bronchial diameter was larger than pulmonary artery diameter;

3.  bronchial shadow could be seen at 1 cm of peripheral pleura or mediastinal pleura.^\[[@R26]\]^

HRCT was independently interpreted by 2 experienced radiologists, and they did not communicate with each other. Small bronchiectasis seen only in one lung segment was ruled out, as it can be seen in many healthy individuals.

2.3. Clinical data, pulmonary function, color Doppler echocardiography, and blood samples
-----------------------------------------------------------------------------------------

The clinical data collected included general information (age and sex), age at diagnosis of COPD, history of illness, and smoking history. The number of peripheral blood leukocytes, fibrinogen levels, C reactive protein and serum albumin were measured as indicators of systemic inflammation and nutritional status. Pulmonary function tests (MS Diffusion Pulmonary Function Instrument (Yegger, Germany)) including FEV1, FVC, and diastolic tests, and arterial blood gas analysis were performed in those patients. Pulmonary arterial systolic pressure was measured by color Doppler echocardiography (Voluson 730 Expert Color Doppler Ultrasound Diagnostic Instrument (GE Company)). Pulmonary arterial systolic pressure\> = 40mmHg is considered as pulmonary hypertension.

2.4. Acute exacerbation
-----------------------

Acute exacerbation of chronic obstructive pulmonary disease (COPD) is defined as 3 clinical symptoms (dyspnea, sputum volume and purulent sputum), at least 2 of which are severe, either requiring urgent treatment or hospitalization, or increasing the use of antibiotics or corticosteroids due to COPD-related respiratory symptoms.

2.5. Sputum samples
-------------------

Early morning sputum was collected from each patient for microbial analysis. Teach patients how to collect sputum specimens. The sputum specimens were detected within 2 hours after collection. Sputum specimens with low magnification field \< 10 squamous epithelial cells and high magnification field \> 25 white blood cells were qualified specimens. The sputum smears were cultured after being qualified. Phlegm culture (Zhuhai Dier system) is expressed as colony forming units (CFUs) per milliliter. Sputum more than 10^3^ CFUs is defined as meaningful result.

2.6. Statistical processing
---------------------------

SPSS 13 software was used for statistical analysis. The normal distribution of measurement data was expressed by mean *±* standard deviation, and the independent sample *t* test was used to compare between the two groups. The data of non normal distribution were represented by M (Q), and the rank sum test was used to compare between the 2 groups. The Chi-square test was used to compare the measurement data. The difference of *P* \< .05 was statistically significant.

3. Results
==========

Of the 133 patients with moderate and severe COPD (mean age 70.18 years), 104 (78.2%) patients were severe COPD, and 29 (21.8%) patients were moderate COPD. Bronchiectasis occurred in 43 patients (32.3%). Patients were divided into COPD group and COPD with bronchiectasis group according to the presence of bronchiectasis.

3.1. General and clinical characteristics of the 2 groups
---------------------------------------------------------

COPD with bronchiectasis patients had a longer medical history (*P* = .027) and had higher rates of hospitalization at least once a year due to exacerbations of COPD (*P* = .025). There was no significant difference in the hospitalization time (*P* = .113) and sputum status (*P* = .513) between COPD group and COPD with bronchiectasis group (Table [1](#T1){ref-type="table"}).
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General data and clinical features of COPD group and COPD with bronchiectasis group.
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3.2. Comparison of the functional characteristics between COPD group and COPD with bronchiectasis group
-------------------------------------------------------------------------------------------------------

There were no significant differences in the levels of systemic inflammation (peripheral blood leukocytes, fibrinogen and C reactive protein), nutritional status (serum albumin), and pulmonary function, respiratory failure, pulmonary hypertension between the two groups (Table [2](#T2){ref-type="table"}) (*P* \> .05).
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Microbial and functional characteristics of COPD group and COPD with bronchiectasis group.
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3.3. Isolation of pathogenic microorganisms in COPD group and COPD group with bronchiectasis
--------------------------------------------------------------------------------------------

The positive rate of potential pathogenic microorganisms in sputum of COPD patients with bronchiectasis was higher (*P* = .022). Potential pathogenic microorganisms were isolated from at least one sputum sample in 33 (24.18%) patients during the study period. The most common pathogenic microorganisms were *Klebsiella pneumoniae*, *P aeruginosa* and *Acinetobacter baumannii*. *P aeruginosa* was the most common pathogen isolated from COPD patients with bronchiectasis (*P* \< .001) (Table [3](#T3){ref-type="table"}).
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Isolation of pathogenic microorganisms in COPD group and COPD group with bronchiectasis.
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3.4. Characteristics of bronchiectasis
--------------------------------------

Bilateral bronchiectasis was found in 25 (58.1%) cases, left bronchiectasis in 11 (25.6%) cases and right bronchiectasis in 7 (16.3%) cases. Bronchiectasis involved more than one lobe in 30 (69.8%) patients and only one lobe in 13 (30.2%) patients. There were 33 cases of columnar bronchiectasis (76.7%) and 10 cases of cystic bronchiectasis (23.3%). The most common involved lobes were left lower lobe, right middle lobe and lingual lobe.

4. Discussion
=============

COPD and bronchiectasis are 2 different diseases that occur alone but can coexist. In 2014, the GOLD guidelines noted that COPD can be combined with bronchiectasis.^\[[@R16]\]^ With the increasing application of CT to evaluate COPD patients, it is not uncommon to see bronchiectasis in COPD patients.^\[[@R8],[@R10],[@R16],[@R27],[@R28]\]^ Martínez-García et al reported clinical features in 91 patients with moderate to severe COPD, HRCT scanning results showed that 57.6% patients have bronchiectasis.^\[[@R29]\]^ Jin et al showed that 45.8% of patients with moderate and severe COPD had bronchiectasis.^\[[@R24]\]^ Previous studies have shown that the incidence of bronchiectasis in COPD patients ranged from 25.6% to 69%,^\[[@R26],[@R33],[@R24],[@R29]\]^ suggesting that bronchiectasis in COPD patients is not uncommon. It is not clear whether this group has unique characteristics, represents a particular phenotymic group, and requires different treatments.

The bronchial expansion is mainly bilateral, multiple and column-like bronchial expansion. The most vulnerable areas are the lower left, left tongue and lower right. Broncoching dilating has a long history of being hospitalized at least once in the past year due to COPD exacerbation and potentially pathogenic microorganisms isolated from the sputum. The most common pathogenic microorganism in this paper is *Pseudomonas aeruginosa*, which is consistent with previous studies. In this study, 32.3% of patients with moderate to severe COPD had bronchiectasis. The main types of bronchiectasis were bilateral, multiple and columnar bronchiectasis. The most vulnerable sites were the left lower lobe, left lingual lobe and right middle lobe. Bronchiectasis is associated with these factors, including a long history of disease, at least one hospitalization for aggravated COPD in the past year, and potential pathogenic microorganisms have been isolated from sputum.

Patel et al observed that bronchiectasis was associated with the increase of potential pathogenic microorganisms in 54 patients with moderate to severe COPD.^\[[@R9]\]^ Martínez-García et al found that bronchiectasis is associated with microbial pathogens, especially *P aeruginosa*, which may be a predictor of exacerbation.^\[[@R29]\]^ Gatheral et al suggested that bronchiectasis in COPD patients was associated with respiratory tract infection and increased hospital stay, but no coexistence of emphysema and bronchial wall thickening.^\[[@R10]\]^ In a study of 93 COPD patients undergoing mechanical ventilation, it was found that bronchiectasis associated with COPD increased the length of stay in ICU, increased the chance of ventilator-associated pneumonia, but did not increase mortality.^\[[@R30]\]^ These findings suggested that COPD with bronchiectasis is associated with the colonization and infection of pathogenic microorganisms. Potential pathogenic microorganisms and their hydrolysates are the triggering mechanism of bronchiectasis. The colonization of bacteria in respiratory tract and subsequent inflammation play an important role in the formation of bronchiectasis, and bronchiectasis aggravates the colonization of bacteria, thus forming a vicious circle. Therefore, early identification of this subgroup and the use of appropriate antibiotics may break this vicious circle. This study showed that factors associated with bronchiectasis included at least one culture of positive pathogens in sputum samples. The most common pathogenic microorganism in this study was *P aeruginosa*, which was consistent with previous studies.^\[[@R9],[@R31]--[@R33]\]^

This study found that associated factors of bronchiectasis included long medical history and hospitalization at least once a year due to acute exacerbation of COPD. COPD patients are prone to repeated aggravation and progression, and each acute exacerbation may lead to irreversible destruction of lung structure, leading to further decline of lung function. In addition, bronchiectasis can lead to the loss of airway purification function, microbial colonization and secretion retention, resulting in repeated aggravation of COPD. Wedzicha et al assessed the interaction between structure and function in exacerbation of COPD, suggesting that bronchiectasis can affect the frequency and severity of exacerbation.^\[[@R34]\]^ Patel et al observed that even though the frequency of acute exacerbation of COPD was not related to bronchiectasis, the acute exacerbation of bronchiectasis was more severe.^\[[@R9]\]^ Another study showed that bronchiectasis alone predict mortality in patients with moderate or severe COPD, independent of lung function and other risk factors,^\[[@R28]\]^ suggesting that COPD bronchiectasis may represent a special phenotype, and early detection of this subgroup has important guiding significance for the prognosis and treatment of the disease.^\[[@R35]\]^

Some studies showed that the incidence of bronchiectasis is negatively correlated with FEV1%, suggesting that airway obstruction is associated with the formation of bronchiectasis.^\[[@R24],[@R29]\]^ In this study, pulmonary function of patients with bronchiectasis was poor, but there was no statistical difference. This may be due to poor lung function and narrow FEV1 range in patients with bronchiectasis.

The predisposing site of bronchiectasis is related to the anatomical structure of bronchus and previous medical history (e.g., tuberculosis). The lower left branch bronchial tube is slender, affected by the heart and blood vessels, and the main bronchial is large in angle. Poor drainage can easily cause bronchial expansion. The tongue-side bronchial opening is close to the lower left lobe and is susceptible to infection in the lower lobe. Therefore, bronchiectasis of the left lower lobe and the lingual bronchus often coexist. Due to the anatomical structures and compression of the surrounding lymph nodes, the middle lobe of the right lung is prone to stenosis and poor drainage, causing repeated infection and secondary bronchiectasis. Bronchiectasis in COPD patients may be related to the location and extent of bronchitis and emphysema in the COPD itself.

In addition, this study showed that there was no significant difference in systemic inflammation and nutritional status between COPD patients with bronchiectasis and COPD patients, suggesting that bronchiectasis mainly affects the local airway of COPD patients, but has little effect on the whole body.

The limitation of this study is that the number of cases included in this study is still relatively small, and the conclusions may be partial and one-sided, and this comment applies to other studies on the same subject.^\[[@R36]\]^ Because the total number of cases is relatively small, and the number of cases detected by pathogens is also small, we may not be able to further study the potential changes in sputum microbiology, we may have insufficient motivation to detect some differences, especially between deteriorating phenotypes.

5. Conclusion
=============

In conclusion, the incidence of bronchiectasis in patients with moderate to severe COPD is higher, and bronchiectasis in the left lower lobe, left lingual lobe and right middle lobe is the most common. Factors associated with bronchiectasis include a long history, hospitalization at least once a year for aggravation, and the isolation of potential pathogenic microorganisms from sputum specimens. Bronchiectasis should be noted in patients with COPD who often suffer from exacerbation or repeated respiratory infections, especially in those who isolate *P aeruginosa* from respiratory specimens.
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